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(54) Brake cable connecting appai^tus for a drum brake device 



(57) A cable disengagement prevention configura- 
tion for a drum brake device that provides a simple and 
safe connection of a brake cable to a brake lever and 
reliably prevents disengagement of the brake cable after 
connecting the brake cable to the brake lever. The cable 
disengagement prevention configuration mainly com- 
prises a bowfront portion 18f of the brake lever 18 and 



a brake shoe 1 1 . The bowfront portion 1 Bf is formed be- 
tween a primary seating 18e and a secondary seating 
1 8g and is positioned apart from the primary seating 1 Be 
at an opening side of a U-shaped groove 1 8d. The cable 
disengagement prevention configuration allows a cable 
end fitting 28 to pass through a gap between the brake 
lever 18 and the brake shoe 11 only when rotating the 
brake lever 18. 



Fig. 1 
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Description 

Background of Invention 
Field of the invention 

[0001] This invention relates to a mechanical type 
drum brake devk;e and more partk:ular1y to a brake ca- 
ble connecting apparatus for a drum brake device with 
an improvement at a connecting section between a 
brake lever and a brake cable. 

Description of related art 

[0002] A known conventional mechanical type drum 
brake device is such that an inner cable of a brake cable 
is retained in a U-shaped groove which is fonmed at a 
free end of a brake lever and that a cable end fitting fixed 
on one end of the inner cable is seated on an edge sur< 
face of the U-shaped groove at a cable releasing direc- 
tion side. 

[0003] In the conventional mechanical type drum 
brake device, a cable disengagement prevention con- 
figuration, which prevents the brake cable from disen- 
gaging from the brake lever after installing the doim 
brake in a vehicle and before adjusting the brake cable 
stroke, has a disengagement prevention means in a 
brake shoe where a portion of the shoe rim Is cut and 
folded to fomi a projection, which restricts a movement 
of the brake cable relative to the brake lever. The con- 
ventional type is disclosed in Japanese utility model reg- 
istration bulletin number 2520404 (pages 2-5. figures 
1-4). 

Objects and Summary of Invention 

[0004] The above-described drum brake device with 
the conventional cable disengagement prevention con- 
figuration has the following points to be improved. 
[0005] A process of connecting the brake cable to the 
brake lever requires seating the cable end fitting on the 
edge surface of the U-shaped groove fomied at the free 
end of the brake lever at the cable releasing direction 
side while rotating the brake lever. A spring force of shoe 
return springs acts on the brake lever, which requires a 
large force in order to rotate the brake lever In a cable 
operating direction. 

[0006] Where the force causing the rotation of the 
brake lever is inadvertently released during the brake 
cable connecting process it is possible for the brake le- 
ver to snap back to an initial position due to the urging 
force of the shoe return springs. In this case there is risk 
of injuring fingers and/or a thumb by being caught be- 
tween the brake lever and a web of the brake shoe. 
[0007] In order to connect the brake cable to the brake 
lever the brake cable must be controlled under extreme- 
ly adverse condition, i.e., passing the brake cable 
through a barely visible interstbe between a back plate 



and the brake shoe. This creates poor work efficiency 
and requires skilled woric. 

[0008] Because of the poor woric efficiency, a check- 
ing step is necessary for the conventional device to as- 
s sure that the brake cable is reliably connected to the 
brake lever. 

[0009] This invention is made to improve the above- 
described problems and the objects of this invention are 
to provide a brake cable connecting apparatus for a 

10 drum brake device which affords connection of the 
brake cable to the brake lever in a safe and simple man- 
ner and to reliably prevent disengagement of the brake 
cable after connecting the brake cable to the brake lever. 
[0010] In orderto attain the above-objects, this inven- 
ts tion provides the brake cable connecting apparatus for 
the drum brake. The brake cable connecting apparatus 
for a dmm brake device, may comprises a brake lever, 
a proximal portion thereof pivotally supported on a brake 
shoe so as to move at least one brake shoe outwardly, 

20 a U-shaped groove fomned in a distal portion thereof, 
and a primary seating provided around the U-shaped 
groove at a cable releasing side; and a brake cable, an 
inner cable thereof retained in the U-shaped groove, 
and a cable end fitting thereof, fixed on one end of the 

25 inner cable, is seated on the primary seating, wherein 
secondary seating of the brake lever provided around 
the U-shaped groove at both the cable releasing direc- 
tion side and an opening side of the U-shaped groove 
and also provided apart from the primary seating, on 

30 which the cable end fitting is temporarily seated; and a 
cable disengagement prevention configuration, provid- 
ed between the primary seating and the secondary seat- 
ing, the configuration allows the cable end fitting to pass 
between the primary and secondary seatings only upon 

55 rotating the brake lever but prevents the cable end fitting 
from passing between the primary and secondary seat- 
ings upon not rotating the brake lever. 
[001 1] The cable connecting apparatus for the drum 
brake device as above may have the cable disengage- 

40 ment prevention configuration that is composed of the 
brake lever and the brake shoe. 
[0012] The cable connecting apparatus for the drum 
brake device as above may have the cable disengage- 
ment prevention configuration that is composed of the 

45 brake lever and a shoe rim of the brake shoe. 

[0013] The cable connecting apparatus for the drum 
brake device as above may have the primary seating 
and the secondary seating of the brake lever that are 
together formed in a step-like surface. 

50 [0014] According to the above-mentioned brake cable 
connecting apparatus for the drum brake device, the 
brake lever does not need to directly be rotated manu- 
ally by hand or with tools to connect the brake cable. 
This invention allows the brake cable to connect to the 

55 brake lever simply by pulling the inner cable in a state 
of temporarily seating the cable end fitting on the sec- 
ondary seating of the brake lever, which improves the 
woric efficiency and the reliability of the brake cable con- 
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nection. 

[001 5] The cable disengagement prevention configu- 
ration prevents the cable end fitting from traveling back 
between the primary and the secondary seatings after 
connecting the brake cable to the brake lever, which re- 
liably prevents the brake cable from being disengaged 
from the brake (ever. 

[001 6] The cable disengagement prevention configu- 
ration Is composed of the brake lever and the brake 
shoe, especially the brake lever and an inner surface of 
the shoe rim, which simply realizes the configuration. 
The primary seating and the secondary seating of the 
brake lever are together fomied in a step-like surface, 
which extends the usability. Furthemiore, the cable end 
fitting impinges on the primary seating, and therefore, 
an impinging sound and assembler's sense give assur- 
ance of connection between the brake cable and the 
brake lever. 

Brief description of drawings 

[0017] FIG. 1 is a plan view of the mechanical type 
drum brake device of this invention ; 
[0018] FIG. 2 Is across sectional view of FIG. 1 taken 
along the line 11-11; 

[001 9] FIG. 3 is a partial perspective view of the con- 
necting section between the brake lever and the brake 
cable viewed from the back plate side; 
[0020] FIG. 4 Is a view illustrating the connecting proc- 
ess of the brake cable where the cable end fitting is guid- 
ed onto the secondary seating; 
[0021] FIG. 5 is a view illustrating the connecting proc- 
ess of the brake cable where the cable end fitting is guid- 
ed onto the primary seating while rotating the brake le- 
ver; 

[0022] FIG. 6 is a view illustrating the brake cable 
where the cable end fitting was guided onto the primary 
seating and the connection was completed; 
[0023] FIG. 7 is a partial plan view of the connecting 
section of another embodiment where the projection is 
provided at the end of the secondary seating; and 
[0024] FIG. 8 is a partial plan view of the connecting 
section of another embodiment where the projection is 
formed on the brake shoe. 

Embodiment of the invention 

[0025] Referring to FIGS. 1 -6, one embodiment of the 
brake cable connecting apparatus for the drum brake 
device as disclosed in this invention will be explained. 
Tenns, "upper", "lower", "right" and "left" in a description 
below refer to "upper^, "lower", "righf and "left" in FIG. 
1 unless specifically stated otherwise. 
[0026] FIG. 1 shows a plan view of a leading-trailing 
type drum brake device. 

[0027] A pair of facing brake shoes 11 , 12 are com- 
prised of shoe rims 1 1 a, 1 2a and shoe web 1 1 b, 1 2b and 
each of the brake shoes 11, 12 is cross-sectlonally 
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fomried In a T-shape. Linings 11c, 12c are fixed on the 
peripheral surfaces of the shoe rims 11a. 12a respec- 
tively. The brake shoes 11, 12 are slldably retained on 
a back plate 1 0, which is fixed on a stationary part of a 
5 vehicle, by means of shoe hold mechanisms 13,14 re- 
spectively. 

[0028] Upper adjacent ends of the shoe webs 11b, 
12b functionally engage witii a wheel cylinder 15 fixed 
on the back piate 10 while lower adjacent ends of the 
10 shoe webs 1 1 b, 1 2b are supported by an anchor block 
1 6, also fixed on the back plate 1 0. 
[0029] A plate-like brake lever 18 is superposed on 
the back plate, side surface, of the right shoe web lib, 
and a proximal end 1 8a is pivotally supported by a pin 
15 1 9 around an upper side of the shoe web 1 1 b. A stopper 
18n projects from a non-back plate side surface of the 
brake lever 1 8 between both ends of the brake lever 1 8 
and abuts against the inner circumference of the shoe 
web lib, thereby restricting the counterclockwise rota- 
tion of the brake lever 1 8 in the cable releasing direction. 
[0030] A shoe clearance adjustment stnjt 20, one of 
the components constituting a parking brake mecha- 
nism, is provided adjacent to the wheel cylinder 1 5, and 
is extended between the shoe web 1 2b of the left brake 
shoe 12 and the brake lever 18. 
[0031] Shoe return springs 24, 25 are stretched be- 
tween both brake shoes 11 and 12, which urge both 
brake shoes 11 and 12 toward each other. The shoe 
clearance adjustment strut 20 restricts the initial posi- 
tions of the brake shoes 11 , 12, 
[0032] A brake cable 26 is comprised of an inner cable 
27. a cable end fitting 28, and an outer casing 29. 
[0033] A brake side of the Inner cable 27, slidabty pro- 
vided in the outer casing 29, is smoothly guided in an 
appropriate direction by a protrusion 1 0a fonned on the 
back piate 1 0, and the cable end fitting 28, fixed on an 
end of the inner cable 27. is seated on a primary seating 
1 8e of the brake lever 1 8. 

[0034] A casing cap 29a, fixed on a brake side end of 
the outer casing 29, is attached onto a pipe 30 fixed on 
the back piate 10. 

[0035] The other side of the inner cable 27 is connect- 
ed to a parking brake operating lever in a driver's com- 
partment, which is located outside of the figures. The 
other side of the outer casing 29 is fixed to the vehicle 
body, which is also located outside of the figures. 
[0036] FIG. 3 illustrates a connecting section between 
the brake lever 18 and the brake cable 26 as viewed 
from the back plate side. FIG. 4 illustrates a condition 
where the cable end fitting 28 Is being guided to a sec- 
ondary seating 18g. Referring to FIGS. 3 and 4. a con- 
necting mechanism, the structure of the brake cable 26 
and the brake lever 1 8 is explained. The brake lever 1 8 
has a folded section 1 8c at the free end 1 8b facing the 
back plate 10, where the folded section 18c, together 
witii a main body of the brake lever 18, makes a U- 
shaped groove 18d for retention of the inner cable 27, 
[0037] The brake lever 18. at the free end 18b, has 
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the primary seating 1 8e whereat the cable end fitting 28 
abuts and is seated on an edge surface thereof at the 
cable releasing direction side and has bowfront portions 
1 8f protruding from the primary seating 1 Be in the cable 
releasing direction. 

[0038] The brake lever 1 8, upper right of the bowfront 
portions 18f, also has the secondary seating 18g on 
which the cable end fitting 28 is seated In order to es- 
tablish engagement with the brake lever 18. The sec- 
ondary seating 18g is arranged so that a gap between 
the shoe rim 1 1 a and the facing surface of the bowfront 
portion 18f allows the cable end fitting 28 to enter the 
gap at an entrance side but prevents It from passing 
therethrough at an exit side labeled as H in FIG. 4. More 
precisely, the gap is configured to allow the cable end 
fitting 28 to pass therethrough only when the brake lever 
18 is slightly rotated. 

[0039] As is evident from the above-description, the 
cable disengagement prevention configuration of this 
embodiment that prevents the cable end fitting 28 from 
disengaging from the brake lever 18 after assembling 
the brake cable 26, is comprised of the inner surface of 
the shoe rim 11 a of the brake shoe 11 and the bowfront 
portion 18f positioned between the secondary seating 
18g and the primary seating 18e. A minimum require- 
ment is that the cable disengagement prevention con- 
figuration, which prevents the cable end fitting 28 from 
passing through the gap only when the brake lever Is 
rotated, Is provided between the primary seating 18e 
and the secondary seating 1 8g. 
[0040] A ramped, guiding surface 18k, at an upper 
marginal end of the folded section 18c, is designed to 
guide the cable end fitting 28 thereon. This is not a pre- 
requisite of this invention however, 
[0041] Referring to FIGS. 4-6, the connecting opera- 
tion of the brake cable 26 to the brake lever 18 will be 
explained next. 

[0042] As shown in a two-dot chain line of FIG. 4, 
while the assembler is pinching the inner cable 27 near 
the cable end fitting 28, the cable end fitting 28 is pushed 
toward the cable releasing direction side of the U- 
shaped groove 18d along the upward ramped guiding 
surface 18k. After reaching the top of the upward 
ramped guiding surface 18k, the end surface of the ca- 
ble end fitting 28 drops into place to be engaged with 
and is seated on the secondary seating 18g. 
[0043] When the inner cable 27 is pulled while the ca- 
ble end fitting 28 is being seated on the secondary seat- 
ing 1 8g, the cable end fitting 28 slides along the down- 
ward ramped surface of the secondary seating 1 8g and 
the bowfront portion 1 8f whereafter the cable end fitting 
28 reaches the primary seating 1 8e. 
[0044] The minimum distance H between the bow- 
front portion 1 8f and the inner surface of the shoe rim 
1 1 a is configured so that the cable end fitting 28 is pre- 
vented from passing through the gap while the brake 
lever 18 is not being rotated. When the cable end fitting 
28 passes through the gap between the bowfront portion 



1 8f and the inner surface of the shoe rim 1 1 a, the brake 
lever 18 in the initial position, as shown in the two-dot 
chain line of FIG. 5, rotates In the cable operating direc- 
tion, as shown by the solid line. 

5 [0045] As shown in FIG. 6, after the cable end fitting 
28 passes through the gap between the bowfront portion 
18f and the inner surface of the shoe rim Ita, the inner 
cable 27 Is retained in the U-shaped groove 18d, and 
the cable end fitting 28 abuts against, and Is seated on, 

10 the primary seating 1 8e. 

[0046] After the cable end fitting 28 passes through 
the gap and as the brake lever 18 returns to the initial 
position, the distance between the bowfront portion 1 8f 
and the inner surface of the shoe rim 11a retums the 

15 initial minimum distance H. 

[0047] Accordingly, even if an external force, in the ca- 
ble releasing direction, Is acted on the inner cable 27, 
travel of the cable end fitting 28 is interfered with by the 
cable disengagement prevention configuration, com- 

20 prised of the bowfront portion 1 8f and the inner surface 
of the shoe rim 11a, thereby preventing the inner cable 
27 from popping put from the U-shaped groove 1 8d and 
assuring cable end disengagement prevention. 
[0048] Here, the parking brake operation is common 

25 and publicly known, the explanation of which is omitted. 
[0049] This invention is not limited to what is de- 
scribed in the previous embodiment. This invention may 
be employed where, even if the brake lever 1 8 Is super- 
posed on a shoe web surface of the brake shoe 11 , op- 

50 posite to the previous embodiment, and the folded sec- 
tion 18c, formed on the free end 18b, is bent In a direc- 
tion away from the shoe web lib. 
[0050] Additionally, as shown In FIG. 7, if a protrusion 
181 is protruding from an upper part of the secondary 

35 seating 18g toward the cable releasing direction, the ca- 
ble end fitting 28, seated on the secondary seating 1 8g, 
abuts against the protrusion 1 8i regardless of any irreg- 
ularity in the angle of inner cable 27 as it is being pulled, 
which prevents the cable end fitting 28 from disengage- 

40 ment from the primary seating 18e and certainly im- 
proves the connection between the brake cable 26 and 
the brake lever 1 8. 

[0051] As shown in FIG. 8. the shoe rim 11a of the 
brake shoe 11 , facing the bowfront portion 1 8f between 

45 the secondary seating 1 8g and the primary seating 1 8e, 
may be cut and folded to fonn the projection lid, and 
the cable disengagement prevention configuration may 
be comprised of the bowfront portion 18f and the pro- 
jection 11 d of the shoe rim 11a, thus preventing the dis- 

50 engagement of the cable end fitting 28 after assembly 
[0052] The projection 11d may be formed in various 
ways such as by cutting and folding a portion of the shoe 
web lib or using an extra pin on the shoe web lib of 
the brake shoe 11. 

55 [0053] In this example, the minimum distance in the 
gap between the bowfront portion 1 8f of the brake lever 
18 and a top of the projection lid may be specified so 
that the cable end fitting 28 Is prevented from passing 



7 



EP1447 586 A2 



8 



therethrough while the brake lever 18 is not rotating. 
This arrangement eliminates a process of rotating the 
brake lever 18 by hand or with tool prior to assembly 
and facilitates the brake cable connecting work to the 
brake lever 18 by simply pulling the inner cable 27 as s 
the cable end fitting 28 abuts against the secondary 
seating 18g. In addition to the bowfront portion 18f, the 
brake shoe 11 has the projection 11d, which Increases 
the effectiveness of cable disengagement prevention af- 
ter connecting the brake cable 26 to the brake lever 11. io 
[0054] The stopper 1 8m of the brake lever 1 8, restrict- 
ing the return position of the brake lever 18 as it abuts 
against the inner surface of the shoe rim 11a, may be 
fomied so that the cable end fitting 28 can be temporarily 
held in a pocket defined by the crank-shaped stopper is 
1 8m, the projection 1 1 d and the secondary seating 1 8g, 
thereby Improving the engagement of the cable end fit- 
ting 28 with the secondary seating 18g. 
[0055] The projection, composed of the cable disen- 
gagement prevention configuration and cooperating 20 
with the bowfront portion 1 8f, may be fonned In various 
ways, such as by protruding a portion of the back plate 
11 or by placing an additional pin on the back plate 11 , 
as long as the projection Is located between the primary 
seating and the secondary seating. 25 
[0058] There are various other ways to form the cable 
disengagement prevention configuration that are obvi- 
ous in consideration of the disclosure herein. For exam- 
ple, a hooking portion of the shoe return spring, extend- 
ing between the brake shoes, may be designed such 30 
that an end of the hooking portion may project from the 
shoe web. Here the projecting, hooking portion of the 
shoe return spring functions as the cable disengage- 
ment prevention configuration in cooperation with the 
brake lever 1 8. 3s 
[0057] Also, the type of the drum brake device In 
which this invention may be employed is not limited to 
the leading-trailing type. This invention is applicable to 
various other types of drum brake devices, such as a 
duo-servo type or a drum brakedevice without the wheel 40 
cylinder 15, specially designed for a parting brake. 
[0058] This invention has the following advantages. 
[0059] This invention provides cable disengagement 
prevention configuration by allowing the cable end fitting 
to pass through the gap between the brake lever and 
the shoe rim only while the brake lever is rotating. There- 
fore, only the simple process of pulling the inner cable, 
without directly rotating the brake lever by hand or with 
tools, is necessary in order to connect the brake cable 
to the brake lever safely and reliabfy. so 
[0060] After connecting the brake cable to the brake 
lever, the cable disengagement prevention configura- 
tion prevents the cable end fitting from traveling back, 
and passing through, the gap between the brake lever 
and the brake shoe, thereby reliably preventing the ss 
brake cable from disengaging from the brake lever. 
[0061 ] If the cable disengagement prevention config- 
uration Is composed of the conrunon brake shoe and the 



modified brake lever, no modification of the brake shoe 
is necessary, which eliminates the problems of increas- 
ing the production cost, decreasing the rigidity of the 
brake shoe because of fonming the projection, and mis- 
assembly. 



Claims 

1. A brake cable connecting apparatus for a drum 
brake device, comprising: 

a brake lever, a proximal portion thereof pivot- 
ally supported on a brake shoe so as to move 
at least one brake shoe outwardly, a U-shaped 
groove formed in a distal portion thereof, and a 
primary seating provided around the U-shaped 
groove at a cable releasing side; and 

a brake cable, an inner cable thereof retained 
in the U-shaped groove, and a cable end fitting 
thereof, fixed on one end of the inner cable, is 
seated on the primary seating, characterized 
in that 

secondary seating of the brake lever provided 
around the U-shaped groove at both the cable 
releasing direction side and an opening side of 
the U-shaped groove and also provided apart 
from the primary seating, on which the cable 
end fitting is temporarily seated; and 

a cable disengagement prevention configura- 
tion, provided between the primary seating and 
the secondary seating, said configuration al- 
lows the cable end fitting to pass between the 
primary and secondary seatings only upon ro- 
tating the brake lever but prevents the cable 
end fitting from passing between the primary 
and secondary seatings upon not rotating the 
brake lever 

2. The cable connecting apparatus for the drum brake 
device according to Claim 1 , characterized in that 

the cable disengagement prevention configu- 
ration is composed of the brake lever and the brake 
shoe. 

3. The cable connecting apparatus for the drum brake 
device according to Claim 2, characterized in that 

the cable disengagement prevention configu- 
ration is composed of the brake lever and a shoe 
rim of the brake shoe. 

4. The cable connecting apparatus for the drum brake 
device according to Claim 1 , characterized in that 

the primary seating and the secondary seat- 
ing of the brake lever are together formed in a step- 
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like surface. 

5. The cable connecting apparatus for the drum brake 
device according to Claim 2, characterized in that 

the primary seating and the secondary seat- 5 
Ing of the brake lever are together f omned in a step- 
like surface. 

6. The cable connecting apparatus for the drum brake 
device according to Claim 3. characterized in that io 

the primary seating and the secondary seat- 
ing of the brake lever are together fomied in a step- 
like surface. 
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